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m m ^ 

w m i^ m 

3®®r^/^^^m^3fflv^^^t^e^^J:*^*4i:b■r(MYbs/u:3> (sioe) if$> 

o 

^CDS i O2J; ^) *)htSI«*:^P'/J^^v>M^h bTs mK.i^^mty ^mtti^^ 

^fi5c^8 0 1 a|^j3, ]^JiI^SSM8 0 2 ct ^3#^Sm8 0 2 a^iO^U, 2. 4 5 

;i/8 0 3, 8 0 3 alcj; D WiDbs 8 0 4 J; D ^A^tiTl^ A r :«^X >fe 

— C4F8;!^Xl3cfct^'C2H4:^^>^^^ :«^y^aiA^8 0 5 a, 8 0 5 b^^rhb 
T^X#tJ^gP8 0 5 <t D^J3i^8 0 1 bl^{32iAU^ dti^ ^±7ilibfe^S^JKr 
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8 0 1 b|^lciEM^nfe«m^8 0 6±cD^:n^N8 0 ®«t4J;<H^ 
0 6cD#m^^^3^^ 8 0 6 al3j;D@^^n-CV>?>o ^fe. fifeMg8 0 Ib^tt. 

izs io.i?^ ti^^mmmd 0 3 ^nm-r^o }kiz. m9 (b) izTn-rxoiz. 

s^t; h7i^->9 0 4 ^. mmm9 0 3±^zm^t^o 
mz. i,i;y.v^^^->Q0 4^-^y^^i^\^rmmm9 0 3^mnmiz:^y^ 

y^t^o C1®CJ:13J;D. 09 (O ^c^^-rJ;^^3. pjPgP9 0 4 atc?^;i&b 
fchci5l^5SPgi59 0 5 a^ilx.fc^N-K^X^ 9 0 5^?f$fife-r^o idtN :i 

mz. h'-^X^ 9 0 5 =&-TX^ bT7 >;^mM:^-^>M9 0 2 ^MiR 

fl^tzx^^.^>^-r?>o ^cDcihicj;^. 09 (d) ^z^.r^or^^ y^,mm\^i^ 

|Bl B# ^ > 1^ 5fe t # a c 



^b-t^^iii-e$)?.i-i^;=^ h7i^->^fflv>?>ii. ^n*)3i^3/^>^^nTb^ 

3> (SiN) x';;^^^:7^y*»*-4-:>m®«Jpx^cfflv^ 
^■r. S iOz^S iN{d:7<y*<^^^fe'*Mt•$)?>:7^y^»*-^'>m 



?) o 
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:i(D^oizm^vtc(Dr'. mm^^tsmi(Dmmmt^s ^>v:n>tmmtmm 

f^t^io. m2(Dmmmt^. ^ ^iz7t-^^m^^ti^tt^tt}^\^\^^o 

mmm^mir^^oizi^x'bxi.^o 
mi^mm ^ntz ^m<^mR± izMmm ^Mm.T ^^.mts 
^(Dmi(Dmmm±iz. iyv^>tmmtmmtti'^tj:^m2(Dmmm^m^ 
tuiB^ 1 (Dmrnmcomimt^^^mzmii^i- ^^xmt^m 2 (Dmmm^mnmz 
^(Dmi^mzj^^^^>'!/\^rz^2(DmBm'&'^:^^ t \^x. iuib^ 1 (omBm 
m$^m 1 com^m^Mn&oiz:j:.^^^>^Ltzmis mm^2(DmBm±izmrz-^j: 

^m^rz^t^wmt-r^^mi^mm<Dm:m:^^^^m-r^i>(Dx^^o 
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:^'^^m\^^xno j^oiz-r^^tx. m2 (Dmrnm^pm^m ms. tA.^:^y^> 

mi a«s ^mm(Dmmnmt\^x(D^^mi^mm(Dmm^^svrc^^mmmm. 
mi hit, mi a,izff^vrcmM<D-^^mi^vx^s-rm. 
0 2 (is ^mMo^mmmmiz^i-jr^i^m^mmcDmmysm^ (a) ~ (h) 
(DJLmmizTjkhrc^^^mmmmm. 
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mint. m^cD^m^^^w-o^m^y^^^ (a) ~ (d) ©x^jiiic^NU^^M 

xmm-r^h. ^t. 5/';=i> (si) d-^75:^^#<^atR±i^ff^fife^tifeMo 

5^^2)iE^ja (Ei^N-y-f) t> ^nt^i^^^nfe. (cu) A^^^^^csiai^ 

mi 0 2 hifm^^nx\.^^o 

Ml 0 sizit. m^i 0 4 a43<fct>'4^-;i/^i 0 4b*s^^^^nTv>i.o ^ne, 
m3 1 0 4 ai^*5J;tJ^'4^-;^^ 1 0 4 bl^^3^d;^ m^itcuifi^ti^^m^m i o 
Affimi^^n. ^ni:^mm(ocum i o 2 tm%^izmm^nrzm^t^j:-ox\.^ 

?)o :iCT% 7>^^«^-^*>Ml 0 3i?J;t>'Cujil 0 2^. Cujil0 4 

cioD^^ji 1 0 4 c(^. cus 1 0 4 ^7^y*mja*-^>Mi 0 3 tcomm 
it^\^±.(Drz&iz. mihizm-r^oiz. mnt. TiNiio4c' tTimi 

0 4 c" tiJ^^mm^nx\.^^o ^«jS10 4c{d:. ^©.t^^^TiN/ 



8 



l^liJlbTCDS iCN;?P^^^^^^-H-^^^l 0 5t\ MJS 1 0 0 nmfi^lcB 
fi£^t^TV^:2>o CCDSiCNtt. .i:>-rb*)<b^mfiK ' 'fb^M^e^i-^®^^^^^ 

T fiK ^ n T V > ^ 2i V A ^ <! h T- ^ ^ o 

bT(DV^y^»-:^-^^>Ml 0 6. ^^10-7 a*3<feU^*-;UgP 10 7 h.mz 

mmmmmio3, io6±c. s iCN*^?>^^^/^-H■^^^ i o 5, los 

>y^W*-^>flil 0 6 i:cDfe^C3{i. S i CN^^^d:^^N-K^X^ 10 5^' 
^?,®T% ^^^0Di:^^37^-^•■TX^^cSiO3^Ch•^fflV^?.il^^3J:b^bT. 

D b^Jg bf^«^£® ^#l^^g bT ^ ct v^o 
^>:t3. ±ilibfriB^«5t®KJt^^^'-^^"^S^^-^^^° WT-t{±. Ell 

^t. m2 (a) iZTf^t^oiZ. Cu®10 4*?J;tJ^SiCN^^?,^^?./^-K 



^ ^ :3i >y > <t V>o 

^-;VgP2 0 8 aCDlSlt?>nfc;N-K^:^^10 8^-x'X^^ 

il©x^y^>^»i^J^t). 02 (d) 7^ymW*-^>fl^2 

^ o 

(nm/^) ^^^1■o 
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15 3 8 



S i N- 



3 7 



S i C" 



4 5 



S i O2" 



4 2 



S i CN- 



1 5 



^{3. EI 2 (e) (c^N-r <fc^l-s K-^X^ 1 0 %±.\z.m^2 1 2 a^M;t 
/tUv^X h^l^-> 2 1 2^?f$^-r^o h/l^->2 1 2 cDJf^figtis 

-gP/b^*5i^— 2 0 6 a±{cfi^c^ cfc^l-ff^^-r^o 

^bTs ^©US^::^ h;^^-> 2 1 2 ^ bT^^- K^;^^ 2 0 8&:i^ 

^y^V^iDXbs n- Y-^T.^ 1 0 8^3^g|3 10 8 a>b^'ffM^tife>K«i^:1-?>o 

>I1I2 0 6 ^(5^^h•3l^y5^>^^n>5:V^®T% ^n- K^:^^ 1 0 

mz. 0 8 a.m'^^^nfz^^-Y'^y^^ i o t.\^xy -jmm 

j!]a*-^'>Jii2 0 6 ^3i^y^>^i]DXb. 02 (f) ^c^^-rJ;^^3, 5^^4 0 0 
nm^Jgil^gP 10 7 a.ifmWL-^nf^y ^»:t?-^^>fli 10 6 ^m^t^o 

^bT^ itm:^f:^©:^■^X■^<^fflV^■tV^^CDT% KV:^^ 1 0 8±®lxi^X 
h/^^->2 1 2 ^)|5l^i3|^*^ti^o ^bT^ 7^ym»:t/-4^>M2 0 6 (3 
?f^^$n■rv^f^*— ;i/SI5 2 0 6 a(3ct^>^;i/— 1 0 7 b7iP\ :7 ^;/^^JP;t7 
-^>mi 0 6(Dm3 10 7 aS^!icMl-iEfi^nfe>btS^^i.o 
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mz. m2 (g) izffstJ^^lz. ^f. ^N-Kx-;:^^! 0 8±^;^;u-4^-;i. 
107b. mmiOl a.^^rfl08a(Dmm^moXolz^ TiN^^TiM 
*^^^cS^^jiT«fe§^iV^^jSM2 0 7 a^ff^fig^i,. ^tT. ^0^«|i2 0 
7a.^^\.X. ;^;i/-4^-;H 0 7b^^igpi 0 7ai5j;t>'l 0 8a^^«t--2. 
J;a(3. ^^-K^:^^l0 8±(i^*^^fj^§^aM2 0 7§s^1-S„ ^o^m 

Mm:^mz^^mii^irHltJ:\.\o 
^bTs 'fb^^MMW^ (CMP) {3J;D^JiM2 0 7^'J:r>'2 0 7 a:£^ 

8c7)SM^Sm^-1±ti{^. Cu^l 0 4±{3:7.;;.^^;(,D;b-4f>Ml 0 e^iO^b 
TCuMl 0 7*^*iBa^n. ^tD:7>y^^;!,np?7-7jf>j|il o 6^Cu^l 07 t 

-t^^t^(otmmmiz\^xnt^z.tith^v^x'htj:\,^o 
^(o^mMt. mzfrs-r^oizx^xm^r^o ^r. msiz^r^oiz^ mm 

bfe>t^^T% ^®M6 0 l^^iin§;^fpI(7)#a^lSlt#6 0 5{3iD^So ^ 
tT. VAt^n*^c7)M*^*iiJiiL;ti:§®^^a (Kpsi) &^«^h1-5o 

^j^±.i^mm\.tzmmti(Dm'^mm^m4iz7rs-ro ^(omAtf^^mi^i^fj^^oiz, 
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So ^(Dm-^^ yttmAit±m(Dy ^^mmm:^-^^>ms rmmBit rsico 

(H)M ((H)(±C.Hyact'©H)j. TitMC(±SOD (Spin On Dilectric)li 

x$>^o ^tz. mm±i(Dm^:^mi^±mtmmx$>^o ti:^^ ±BBSico(H) 

MJ±s . It s i H X ( C H 3 ) ^y XM^H ^ A ^)Vi/ ^ > ^ {d: T/b 1/3 

£ = 8mff^®S iN^S i C(clt-^n{^;{p^ t){S< '5:oTV^So 

SiCN^^^^cS/N-K-x-y^^tz^i..^^ (B) ^»-r-SJ:d{3Lfeo ±aibfe 
J;a{cS i CNS#:©J:b^«^{i£ = 5. S^J^T'S. C©SiCN(Z^e7 

N3t3A0^TBF3*,fflV.SJ;o(c-rn«J;V>o Sfc. Jll4;?7:;^®m^^^t)-1±^ U 
T. SiH4, C2H4, BFs^. SiH4, BFa, Nz^ffil^^T ^) J;l^o ^fz. 



13 



^^ntzmmmt. ^^^mt^mm^titzSiCN^sic, sin (sibcn 

^SiBC, SiBN) t-^m^^tl^:itlztj::^, 

mt^m^tcmmi^. EI7®^^:7^c^^nTv^5o muzfrst^^iz. sin, 

SiC*5J:t>'SiCNcDJ:t^m^£^, ^l^;e-n£ = 8. 2, 7. 9*JJ;t;c5. ' 
5,^i^-e^ ^ ®|3^^ Ur. ^#l ^ (l4.^m§m>!JD b;^c S i B N, S i B 
SiBCNcDJ:b^a*£{i. ^n^ne = 5. 9. 5. 5^XXf5. imm^X 

J':^±©^W^^T{is S i CN*^6;fe^M-K^^/7:^, rsiH4 + 

m-^cDitmmmcDmi.^:t. a, b, ccD3mmcDmm mm^':^) iz-D,.rm^ 

nSiH.(CH3).43J;t>-7-;b:n:^.>.>^> (Silicon alkoxides) izW^mXtz 

Mni^x^m^^tc^(Dx^^o 
t^:^. mm^^t^mm-ffxtvxit. ±iBoc.H.®ffe{3. ch., c.Ha, 

±m(DN.cDmz. mXltNFs, N^O, no., N.O., no. NHs^^^v. 
^^ti^X^^o 

^bTs msiz^.txoiz. ^-^"^^^mmxm^tzmmAxmmmm^ 

£ = 5. 5|iST'$,ofe*,(Dd^\ MSBi?J;U:i«^CT{i£ = 4. 2-4. 3^ 
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M-r^T)vz2>-^x<Dmmkt (Ar/ (N2 + H2+Ar)) mwmizo. 7 
~o. s^sii-rnji J;v^o ^ ^iZ7Kmis^tmm:^:^o:>m.mtt (H2/ (N2+ 
H2)) mw&oizo. 2-0. 9icTn«j;v>o ^/is r^x-x'^^fiJcf-^ 
m-mm.(Dm^&i^. 5-1 5 mx o r rmmt-tnux\^^o 

ti—n'^>mhmmizmmLtzm^(D:^^y^>'^u-h (nm/^) sign 

7 m^Jn:*>-4^>M- 18 2 6 
S iN- 5 8 
SiC- 8 8 
S i O2- 9 5 
S i CN- 1 8 

mW^mmVX^iz^j;i^'i:t>^:r.^y^>VMMlzMn^^^]^}it:^\^'i:t>:y^^y 

^>^7-ett. mm^:^^(D^^^^mxmT.-r^xoizvx\^^^o 
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:i(3D^^s 7K^:?tf^ iir;H3 >:tir;^j^^^;?j^ J;©^g^:^;;^^ffiv^fe^^(is 
:^ if® XMJS ^ [pl± ^ S ^ ^ 1 S o 

^Jf^fiS,bT^^l3ia?^ji4iatojitf J:ai-b;^::/?p\ ^n^3|Si)^©T"{d;^ev^o 
EI9{::^Nt-cta(3m^bT*) J;v>o ^©Itfigf^H bTi^iH^T?) 

7 0 2m^m.^n. ^(D±.\zwMmi o a^^jf^fi^^tiTv^So iH^ji 

7 0 3(i^ jirB^«iii7 0 1 joJ;t>VN- h^-Ty^^ 7 0 2 tzB^^nfey^;^-^^- 
;k^i*>bTs El^^bTV^:^l^Tji®@B5^Ji^^^i^^t^TV^So 

^j^^ ;n— K-t:^^ 7 0 2±l3{±, iSJ^ji 7 0 3 J;-5l-s 7>y^^JP:^ 

13, S i CNd-^^?)/N-K-x'::<^' 7 0 5*5^$fi£^n. ^©±i3iSr^Jl 7 0 6 >(P* 
mm.^nX\^^o iS^M7 0 6tt. jir^|g^jiI7 0 4*5j;r>VN-Fx'X^ 

7 0 5icffM^n/fe:^;v-4^-;^=fe^n^bT, "FjioiE^Ji7 o sfc^^^nTi^ 

^ o 
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dcDii^. ^N-K-^:^^ 7 0 2, TOSti. iB^JiP^sSi^-r ?>feto®:^;l/- 
X xfm rmmm 7 o 4 © ^^iajopxti i ta ^ ^ a o fe* b> x. isi^ji 7 o e 
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m m <D m m 

mmmt 

ts^^btii^h mmm i^m\-fhnx\,^^z.iL^mmh-r ^mmn i^rz\±2 i3«©^# 
BuiB^ 1 (Dmmm^mnmz:j:.^y^>'^^ intern:. mt^m2(Dmmm±izmtzti: 

5 . tuHB^2(7:)iteJ^jiic4^e7^^^jn-r§x@^^ 

6. ttflB^ 2®|g)^Ji^®^fl^l3rc^3/^>^"'-r^x^i(i, J^^h >' ^y^i:^ 



18 

r ^ "x-T ^m\^^rn£ti s z.t ^'<mm. h-r^ m^m. 4 * feii 5 fimo^^mw^mm. 
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g m « 

^ 1 0 5 hcD^«'i4;t)5[6o±b> itt^n^t^nu^n^xoi^-f^^o ^tz. sic 

^<m?>-^*^'■e#^^tti-^ S iN^S i C^^^^*)CD{Ctb-<n{^Mm^^ 



